, emission spectra of different wavelength excitation (Fig. S8-S10) . A summary of the relevant crystallographic data and the nal renement details are given in Table S1 , important bond lengths are listed in Table S2 . CCDC 482428-1482430. For ESI and crystallographic data in CIF or other electronic format see DOI: 10.1039/c7ra01469d
cluster that exhibits ferromagnetic SMM behavior. 10 However, the blocking temperature is lower than the temperature limit of the magnetometer even an external eld of 2 kOe was applied. For the sake of increasing energy barrier and therefore to improve the SMM properties of Zn 
Physical measurements
Elemental analyses were performed on a Perkin-Elmer 2400 Series II CHNO elemental analyzer. IR spectra were recorded in the range 400-4000 cm À1 on a Perkin-Elmer FTIR spectrometer using KBr pellets. X-ray powder diffraction (XRPD) patterns of the samples were recorded on a X-ray diffractometer (Rigaku D/ Max 2200PC) with a graphite monochromator and Cu Ka radiation (l ¼ 1.5418Å) at room temperature with a scan speed of 0.2 s per step and a step size of 0.02 (2q), while the voltage and electric current were held at 40 kV and 20 mA. Thermogravimetric analysis experiments were performed using a TGA/ . Direct-current magnetic susceptibility measurements were carried out at 2-300 K for dc applied elds at 1000 Oe. Field dependence of the magnetization magnetic susceptibility measurements on the polycrystalline samples were performed with the same magnetometer. Alternating-current susceptibility measurements were carried out utilizing an oscillating ac eld of 3.0 Oe and frequencies ranging from 20 to 1600 Hz under 0 and 2000 Oe dc eld respectively. All crystalline samples for photoluminescence and magnetic studies were obtained from the same batch and characterized by PXRD, TG, EA and IR spectra. 12 were applied. The structures were solved by direct methods 13 and rened on F 2 by a full-matrix least-squares procedure. SHELXL was used for both structure solutions and renements. 14 All nonhydrogen atoms were rened anisotropically. The positions of hydrogen atoms were calculated and isotropically xed in the nal renement. The SMART and SAINT soware packages 15 were used for data collection and reduction respectively. Crystallographic diagrams were drawn using the DIAMOND so-ware package.
X-ray crystallography
16 Also severely disordered methanol molecules in Zn 4 were removed by SQUEEZE during the structural renements.
17 For details about the squeezed material, see CIF data in ESI. † Therefore, ve methanol molecules which were determined on the basis of TGA and elemental microanalysis, and the data treated with the SQUEEZE routine within PLATON were added to the molecular formula of Zn 
Result and discussion

Synthesis and characterization
Description of structures
Signal-crystal X-ray diffraction analysis revealed that the as- Fig. 2 .
Upon UV irradiation at 340 nm, both H 3 L and o-vanilline present very broad bands ranging from 435 nm to 600 nm, which could be attributed to p* / p and intramolecular charge transitions of H 3 L and o-vanilline. The excitation spectra of Zn II 2 Eu III 4 exhibits broad bands ranging from 325 nm to 425 nm upon Eu III -centered emission (Fig. S4 †) (Fig. S6 †) . In the case of Zn II 2 Dy III 4 , very strong blue emission with shortest lifetime of 9 ns (Fig. S7 †) attributed to Zn-ligands system presented. It is well-known that the presence of OH oscillators in the lanthanide rst coordination sphere provides an efficient non-radiative path, 22 so we can suggest that the observed weak Eu III luminescence in Zn II 2 Eu III 4 and the absence of Tb III /Dy III -centered emission are mainly related to increases in non-radiative transitions due to the presence of OH oscillators in the rst coordination shell together with the mismatch between resonance energy levels of Ln III and excited states of ligands in these clusters. Notably, the emission spectra of the three clusters showed negligible changes when excited at different wavelengths as shown in Fig. S8 -S10. †
Magnetic properties
The static magnetic behaviour of the Zn II 2 Dy III 4 complex through direct current (dc) magnetic measurements between 2 and 300 K with an applied dc eld of 1000 Oe was performed on microcrystalline samples. As observed in Fig. 3a , the c M T value almost remains unchanged from 300 to 12 K with a value of 57.44 cm 3 K mol À1 at 300 K which is fairly close to the expected . In addition, it is worth mentioning that the M vs. H data do not exhibit a hysteresis effect above 2 K with sweep rates used (100-300 Oe min À1 ). The absence of the M vs. H hysteresis loop at 2 K may be caused by the presence of a relatively fast zeroeld relaxation as ascertained as follows.
24
To further explore the dynamics of magnetization, we performed alternating current (ac) magnetic measurements on Zn , the combination of long and short Dy-O bond length in the ligand eld can facilitate the stability of the oblate shape of |AE15/2i Kramers doublet, which in turn leads to strong magnetic anisotropy. 29 The peak temperatures, T p , obtained by the Lorentzian peak function tting from plots of c (Fig. 6) . As a comparison, the energy barriers extracted from the high temperature regions is only a slight increase of the energy barrier, indicating that the quantum tunneling effect in this compound is not very pronounced.
29
The frequency dependence of ac susceptibilities at zero eld leads to the semicircle Cole-Cole plots of c 00 M vs. c 0 M (Fig. 7) at 8, 10, 12 and 14 K, respectively. The least-squares tting results of the data are in good agreement with a distribution of single relaxation processes with a parameters of 0.07-0.15 (a ¼ 0 corresponding to an innitely narrow distribution of relaxation times), which is also compatible with the value reported.
30 The shi of the peak temperature (T p ) of c 00 M is measured by a parameter f ¼ (DT p /T p )/D(log f) ¼ 0.26, which falls in the range of a normal value for a superparamagnet. 
